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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a fuel cell equipped with a reinforcing 
device where the contraction of the length of the thrust of a terminal 
board is possible and the constitution is simple. 

SOLUTION: This fuel cell is equipped with seal plates 3 stacked on both 
ends of the cell stack consisting of plural unit cells 2, separators, and 
cooling plates, a collector plate 4 having a terminal board part 4A, an 
insulating plate 5, and fastening plates 6, and those are united by adding 
fastening load to a pair of fastening plates 6. This fuel cell is equipped 
with a reinforcing plate 22 made of, for example, a steel plate having a 
projecting plate 23 being drawn out along the terminal board 4A, being 
stacked between the collector plate 4 having the terminal board part 4a and 
the insulating plate 5, and a reinforcing device 2 1 consisting of the 
coupling part 24 having coupled the tip part of the projecting plate of 
this reinforcing plate with the terminal board. 
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(57) [Abstract] 
[Objective] 

Reduction of protrusion length of terminal sheet section being 
possible, phosphoric acid type fuel cell to which constitution 
has simple reinforcement device is offered. 

[Constitution] 

In phosphoric acid type fuel cell which is unified by having 
collector plate 4, insulation board 5, and tightening sheet 6 
which possess seal sheet 3, terminal sheet section 4 A which 
is laminated to unit cell 2, separator, of plural and both ends 
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of battery stack body 1 which consists of cooled plate tightens 
between 6 tightening sheet of pair andadds load, Being 
laminated between collector plate 4 and insulation board 5 
which possess the terminal sheet section 4 A, it has 
reinforcement device 21 which consistsof reinforcing plate 22 
of for example steel sheet which possesses protruding sheet 
section 23 whichwas pulled out alongside terminal sheet" 
section 4 A and bond 24 whichconnects lobe of protruding 
sheet section of this reinforcing plate to terminal sheet 
section. 



Claims 
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[Claim(s)] 
[Claim 1] 

In phosphoric acid type fuel cell which is unified by having 
collector plate, insulation board, and tightening sheet which 
possess unit cell, separator, of plural and seal sheet, terminal 
sheet section whichis laminated to both ends of stack body of 
cooled plate, tightens betweentightening sheet of 
aforementioned pair and adds load, Being laminated between 
collector plate and insulation board possessing terminal sheet 
section, phosphoric acid type fuel cello which had 
reinforcement device which consists of bond which connects 
lobe of protruding sheet section of reinforcing plate and this 
reinforcing plate which possess protruding sheet section 
which was pulled outalongside aforementioned terminal sheet 
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section to tenninal sheet section makes feature 
[Claim 2] 

phosphoric acid type fuel cello where reinforcing plate which 
possesses protruding sheet section in the phosphoric acid type 
fuel cell which is stated in Claim 1, consists of steel plate and 
makes feature 

[Claim 3] 

In phosphoric acid type fuel cell which is unified by having 
collector plate, insulation board, and tightening sheet which 
possess unit cell, separator, of plural and seal sheet, terminal 
sheet section whichis laminated to both ends of stack body of 
cooled plate, tightens betweentightening sheet of 
aforementioned pair and adds load,aforementioned insulation 
board protruding sheet section which was pulled outalongside 
aforementioned terminal sheet section having, lobe of this 
protruding sheet section being connected by terminal sheet 
section,reinforcement device was formed phosphoric acid 
type fuel cello which is madefeature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

This invention regards phosphoric acid type fuel cell which 
provides reinforcement device for terminal sheet for 
generated electric power removal. 

[0002] 
[Prior Art] 

Figure 3 is sectional view which shows principal part of 
conventional phosphoric acid type fuel cell which possesses 
reinforcement device. 

In figure, collector plate 4, insulation board 5, and tightening 
sheet 6 where battery stack body 1 the matrix which 
impregnates phosphoric acid as electrolyte consists of those 
whichlying between, multilayer lamination do fuel electrode 
and unit cell 2 multiple layers which clamping isdone 
separator, phosphoric acid reservoir, cooled plate etc of gas 
impermeability with air electrode, in both ends of the laminate 
direction possesses seal sheet 3, terminal sheet section 4 A 
having, It tightens between tightening sheet 6 of pair and 
phosphoric acid type fuel cell (stack )which is unified by 
adding load is formed. 

In addition, in side wall surface of square of stack giving 
manifold 7 of 2 pairs in order to discharge is connected fuel 
gas and reaction air by airtight in fuel supply groove and air 
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supply groove which wereformed to direction which crosses 
mutually in each unit cell 2 as the channel, Through fuel 
supply groove and air supply groove, generation ofelectricity 
which is based on electrochemical reaction fuel gas, by 
supplying the reaction air to air electrode in fuel electrode of 
each unit cell, is done. 

[0003] 

generated electric power of phosphoric acid type fuel cell is 
sent to unshown electric power conversion device etc terminal 
sheet section 4 A and flexible lead or electric power cable 9 
by conductive connection doing with the terminal 8. 

By way, electroconductivity it is high in case of 
bolt-tightening job of the terminal 8, but terminal sheet 
section 4 A which consists of copper material where stiffness 
is low deforms, fact that breakage it does is preventedwith 
attaching base, in order to prevent fact that if and also, 
terminal sheet section 4 A becomes deformed with such as 
when and earthquake transporting with external force , with 
attaching base breakage does, It can provide reinforcement 
device 1 1 in terminal sheet section 4 A. 

Reinforcement device 1 1 tightens one end and in with state 
to which for example iron reinforcement arm 12 which is 
connected to sheet 6 with volt 13 is used, other end of this 
reinforcement arm 12 through insulating clamp 14, in 
terminal sheet section 4 A and electrical insulating isdone 
being connected to mechanical with clamp volt 15 depending, 
terminal sheet section 4 A is reinforced to mechanical making 
use of the stiffness of reinforcement arm 12 which is locked 
to tightening sheet. 

[0004] 

[Problems to be Solved by the Invention] 

With conventional reinforcement device, because it is locked 
to thetightening sheet 6 where reinforcement arm 12 is ground 
structure, thereinforcement arm 12 terminal sheet section 4 A 
and electrical insulating clamp 14 is needed in order 
insulating to do. 

Because of this, protrusion length of terminal sheet section 4 
A to terminal 8 becomes long, also cross-sectional area of 
reinforcement arm 12 becomes largebecause at same time this 
obtains necessary reinforced strength with the cause. 

As a result, as structure of reinforcement device does 
complication, scale-up,there is a deficiency that, causes 
scale-up of terminal device entirety, during for example 
transporting terminal 8 which protruding is done contacts with 
otherones and or other which injury is done becomes also 
cause of trouble which is not expected, improvement is 
sought. 
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[0005] 

objective of this invention, reduction of protrusion length of 
terminal sheet section being possible, is to offer phosphoric 
acid type fuel cell to which constitutionhas simple 
reinforcement device. 

[0006] 

[Means to Solve the Problems] 

In phosphoric acid type fuel cell which is unified by fact that 
in order to achieve theaforementioned objective, invention 
which is stated in Claim 1 has collector plate, insulation 
board, and tightening sheet which possess unit cell, separator, 
of the plural and seal sheet, terminal sheet section which is 
laminated to both ends of the stack body of cooled plate, 
tightens between tightening sheet of theaforementioned pair 
and adds load, Being laminated between collector plate and 
insulation board which possess the terminal sheet section, it 
has reinforcement device which consists of the bond which 
connects lobe of protruding sheet section of reinforcing plate 
andthis reinforcing plate which possess protruding sheet 
section which was pulled outalongside aforementioned 
terminal sheet section to terminal sheet section. 

[0007] 

Here, invention which is stated in Claim 2 when steel plate 
isused for reinforcing plate which possesses protruding sheet 
section in phosphoric acid type fuel cell which is stated in 
Claim 1, is good. 

In addition, in phosphoric acid type fuel cell which is unified 
by fact that theinvention which is stated in Claim 3 has 
collector plate, insulation board, and thetightening sheet 
which possess unit cell, separator, of plural and seal sheet, 
terminal sheet section which is laminated to both ends of 
stack body of cooled plate,tightens between tightening sheet 
of aforementioned pair andadds load, When aforementioned 
insulation board it has protruding sheet section which 
waspulled out alongside aforementioned terminal sheet 
section connects the lobe of this protruding sheet section to 
terminal sheet section and forms thereinforcement device it is 
good. 

[0008] 

[Working Principle] 

With invention which is stated in Claim 1 , to tighten 
reinforcing plate reinforcing plate with collector plate and 
laminating between insulation board , as it canlock in stack 
making use of tightening load between the sheet, because 
reinforcing plate and collector plate become same voltage, 
becauseit becomes necessity to use insulating clamp for bond 
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of both without, structure of reinforcement device is done 
simplification, length ofamount terminal sheet section where 
at same time insulating clamp has becomeunnecessary is 
shortened. 

[0009] 

Reinforcement device where mechanical reinforced strength 
is high making use of high stiffness where here, with 
invention which is stated in Claim 2 , the steel material it has 
by using steel plate for reinforcing plate which possesses the 
protruding sheet section, is acquired. 

In addition, with invention which is stated in Claim 3 , the 
reinforcing plate becomes unnecessary by adding protruding 
sheet section to insulation board, asincrease of number of 
parts of stack is evaded that much, thereinforcement device 
where reinforced strength is high by using fiber reinforced 
insulator or the steel material for protruding sheet section, 
making use of that high stiffness isacquired. 

[0010] 

[Working Example(s)] 

This invention below is explained on basis of Working 
Example. 

Furthermore, because as Prior Art Example member which 
attaches same reference number has same function as that of 
Prior Art Example, explanation isabbreviated. 

Figure 1 is sectional view of principal part of phosphoric acid 
type fuel cell whichbecomes one Working Example of this 
invention. 

protruding sheet section with tip portion of 23 which is 
installed in thefigure, reinforcement device 21 suppleness it is 
from collector plate 4 of acid type fuel cell (stack ) and 
reinforcing plate 22 and this reinforcing plate 22 of for 
example steel sheet which is laminatedbetween insulation 
board 5 alongside terminal sheet section 4 A and protruding 
sheet section 23 and terminal sheet section 4 A is formed 
bond 24 which isconnected mutually with volt, nut or other 
coupling 25. 

Furthermore, it is good forming, as integrated product which 
cuts reinforcing plate 22 and protruding sheet section 23 from 
same steel plate in addition with welding unifying both it is 
good. 

[0011] 

This way because reinforcement device 21 which is formed as 
reinforcing plate 22 can be locked in stack making use of 
tightening load betweentightening sheet 6 of pair, becomes 
necessity to use the insulating clamp for bond 24 of both 
because reinforcing plate 22 and collector plate 4 become 
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same voltage without, structure of reinforcement device 
isdone simplification, At same time because amount 
protruding sheet section length of 23where insulating clamp 
becomes unnecessary and terminal sheet section 4 A maybe 
short, difficult to occur depending upon external force , 
whiletransporting terminal also trouble which injury is done 
becomes. 

Therefore, constitution being simple, phosphoric acid type 
fuel cell which has thereinforcement device where mechanical 
reinforcing effect for attaching base of terminal sheet 
sectionis high can be offered. 

[0012] 

Figure 2 is sectional view of principal part of phosphoric acid 
type fuel cell whichbecomes Working Example where this 
invention differs. 

In figure, as for place where it differs from Working Example 
whichthis Working Example shows in Figure 1, tightening 
sheet 6 which ground isdone until recently and protruding 
sheet section 36 which is installedalongside terminal sheet 
section 4 A is added to insulation board 5 which isprovided in 
order collector plate 4 which is high voltage insulating to 
make in electrical, Connecting tip portion and terminal sheet 
section 4 A of this protruding sheet section 36 with bond 34, 
there is a point which it makes thereinforcement device 31. 

[0013] 

reinforcing plate 22 which is needed with Working Example 
which is shown in Figure 1 according to this Working 
Example, by adding protruding sheet section 36 to insulation 
board 5,becomes unnecessary, increase of number of parts of 
stack can be evadedthat much and can contribute to weight 
reduction. 

In addition, because insulating clamp becomes unnecessary, 
constitution ofreinforcement device is done simplification. 

Furthermore, length of terminal sheet section 4 A being 
shortened,as mechanical stability increases, to lock protruding 
sheet section 36 which forms the insulation board 5 and 
protruding sheet section 36 as one unit, or in order consists of 
the fiber reinforced insulator or steel material in extended part 
of insulation board 5, in constitutingdepending, 
Reinforcement device where mechanical reinforced strength 
is high making use of thathigh stiffness is acquired. 

[0014] 

[Effects of the Invention] 

phosphoric acid type fuel cell of this invention 
aforementioned way, laminated the reinforcing plate offer 
example steel sheet between collector plate and insulation 
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board as mechanical reinforcement device of attaching base of 
collector plate and terminal sheet section,in order protruding 
sheet section which was pulled out from this reinforcing plate 
alongside terminal sheet section to connect to terminal sheet 
section with the end constituted. 

As a result, insulating clamp which is needed with Prior Art 
which uses thereinforcement arm which is locked to 
reinforcing plate which becomes the ground potential 
becomes unnecessary, length of terminal sheet section is 
shortenedthat much and as mechanical stability of terminal 
sheet section for external force improves, constitution can 
offer phosphoric acid type fuel cell which possesses 
thereinforcement device which simplification is done. 

[0015] 

In addition, in order to support protruding sheet section in 
insulation board, itbecomes good constituting, in this case 
reinforcing plate unnecessary, thereinforcement device and 
benefit which it can contribute to simplification, weight 
reduction of constitution of stack are acquired. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

sectional view of principal part of phosphoric acid type fuel 
cell which becomes one Working Example of this invention 

[Figure 2] 

sectional view of principal part of phosphoric acid type fuel 
cell which becomes Working Example where this invention 
differs 

[Figure 3] 

sectional view which shows principal part of conventional 
phosphoric acid type fuel cell which possessesreinforcement 
device 

[Explanation of Symbols in Drawings] 
1 

battery stack body 
11 

Reinforcement device 
12 

Reinforcement arm 
14 
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2 

21 

ISM 

22 
23 
24 
25 
3 

31 
34 
36 
4 

urns 

4A 

5 
6 



insulating clamp 
15 

clamp volt 
2 

unit cell 
21 

Reinforcement device 
22 

reinforcing plate 
23 

protruding sheet section 
24 

bond 
25 

attaching bolt 
3 

seal sheet 
31 

Reinforcement device 
34 

bond , 
36 

protruding sheet section 
4 

collector plate 
4A 

terminal sheet section 
5 

insulation board 
6 
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Tightening sheet 

7 .. .. 

manifold 
8 

terminal 
9 

flexible lead (electric power cable ) 
[Figure 1] 



[02] 



[Figure 2] 
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